Objective The progression of cardiac amyloidosis is a prognostic factor after liver transplantation (LT) 
Introduction

Liver transplantation (LT) for familial amyloid polyneuropathy (FAP) amyloidgenic transthyretin (ATTR) Val30Met has been widely performed to halt the progression of clinical manifestations of FAP, because the liver synthesizes more than 90% of circulating transthyretin (TTR) in blood (1-3). A long-term follow-up study of abdominal fat tissue biopsy indicated that the amount of amyloid deposition in transplanted FAP patients is markedly decreased (4).
However, ocular amyloid deposits can not be prevented by LT because TTR is synthesized by the retina. In addition, cardiomyopathy also deteriorates in several non-Val30Met types of patients, although the mechanism remains to be elucidated (5, 6) . In addition, recently such a change was also even observed in several Swedish FAP ATTR Val30Met patients who had later onset than Portuguese and Japanese patients. However, this complication has not been well examined in early FAP ATTR Val30Met patients (7) . (8) (9) (10) . The BNP gene is an acutely responsive cardiac gene for ventricular overload (11) . The expressions of BNP and its gene are augmented in the ventricular myocytes of patients with cardiac amyloidosis (12) . Ta T a b l e 2 . Ch a n g e s i n E c h o c a r d i o g r a p h i c F i n d i n g s b e f o r e a n d a f t e r L i v e r T r a n s p l a n t a t i o n F i g u r e 2 . Ch a n g e s i n L AD a n d I VS a f t e r L T i n F AP Va l 3 0 This echocardiographic study found the progression of cardiac amyloidosis in some Japanese FAP Val30Met patients after LT. For FAP Val30Met patients, no increase in heart wall thickness was described in these reports (5, 6) . However, IVS and PWT were increased in several Swedish FAP ATTR Val30Met patients with later onset compared with Portuguese and Japanese patients (7) . A similar finding was reported from a French group (13 
Concerning the evaluation of cardiomyopathy in FAP, no appropriate biochemical markers are applicable. It has been well documented that the quantitative measurement of brain natriuretic peptide (BNP) is a sensitive tool for diagnosing ventricular dysfunction and heart failure
T a b l e 1 . P a t i e n t ' s Ch a r a c t e r i s t i c s
Abbreviation: GSE: granular sparkling echo
Results
The outcome of the clinical findings is summarized in
Me t p a t i e n t s . S e r i a l e c h o c a r d i o g r a p h i c d a t a we r e p l o t t e d . Da t a f r o m t h e s a me p a t i e n t we r e e x p r e s s e d wi t h t h e s a me s y mb o l s . Op e n a n d c l o s e d s y mb o l s r e p r e s e n t d a t a f r o m F AP p a t i e n t s wi t h GS E a n d wi t h o u t GS E b e f o r e o r j u s t a f t e r L T . T h o s e u n d e r t h e d o t t e d l i n e a r e i n t h e n o r ma l r a n g e .
groups, they tended to be higher in the patients with increased LAD. GSE was found in 5 of 6 patients with LAD dilatation, whereas in only 1 of 6 patients without LAD dilatation. Although 3 of the 6 patients with GSE had not undergone echocardiography before LT, GSE was detected at the first echocardiography performed 12, 36 and 41 months after transplantation. The ratio of GSE-positive patients in patients with LAD dilatation was significantly higher than in those without LAD dilation. There was no
T a b l e 3 . P a t i a n t s ' P r o f i l e wi t h o r wi t h o u t L AD significant difference between the ratio of GSE-positive patients with IVS thickness and those without IVS thickness. There was no correlation among age at symptom development, age at LT, and year of follow-up after LT. E/A ratio and deceleration time were measured in 9 of 12 patients. In patients with LAD dilation and without LAD dilation, mean E/
In our study, 4 patients underwent pacemaker implantation after LT. The mean duration from LT to pacemaker implantation was 5.5 years (6-12 years). In those patients, electrocardiogram at LT did not show conduction abnormalities except for in one patient (Patient 3). At the time of pacemaker treatment, the electrocardiogram revealed complete A-V block in two patients, second-degree A-V block (
